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Bulk modulus calculation of ¢-BN with effect impurity and disorder

Takezo InacaMmi and Kazuhiko UEBAYASHI
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Cubic-Boron Nitride, c-BN, shows specific properties such as hardness next to diamond and chemical

stability over a wide range of temperatures. Therefore, c-BN has been studied in mechanical and electronic

engineering field. We performed first principle calculation and obtained cohesive energy of the mono

crystal c-BN as a function of lattice constant. We also estimated bulk modulus of ¢-BN by two methods: one

is based on Birch-Murnaghan equation of state with volume vs. calculated cohesive energy and the other

is Cohen’s method with a distance between nearest neighbor atoms. As the result of our calculation, we

verified our calculated bulk modulus of pure c-BN is in good agreement with previous experimental and

calculated work. Moreover, by using the same methods we studied the effects of impurity which is group 1I ,
I, IV or V element in the periodic table and the effects of disorder in mono crystal c-BN for bulk modulus
within super cell. Our calculate results show the bulk moduli of ¢-BN with impurity and disorder are lower

than that of pure c-BN by 1.5at% and 3at% respectively.
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